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Abstract 
TV AUDIENCE FRAGMENTATION: MEASUREMENT, CAUSES, AND ECONOMIC 
CONSEQUENCES 
by Jaroslaw Schellner 
Advisor: Professor Lisa George 
 
Modern video distribution has increased the quantity and variety of programming available to 
viewers. Multichannel broadcasters using high-bandwidth distribution mechanisms such as 
satellite and cable television are able to deliver hundreds of channels to each home. Video on 
demand (VOD) allows users to select and watch video content at will. Digital video recorders 
(DVRs) have made it possible to watch any program at any time using an electronic program 
guide and recording shows onto a hard disk. Yet attention remains limited, as audience members 
are able to watch only a limited number of programs offered by different networks. As a result, 
the viewing audience today distributes itself over a larger set of programs than in the past. This 
process is called audience fragmentation. Television audiences are fragmented to different 
degrees, even if the set of available viewing options is similar. The level of audience 
fragmentation depends on factors such as the audience’s geographic location and its 
demographic composition. A fragmented audience is more difficult to reach with advertising. 
Knowing the factors that determine audience fragmentation could be important for advertisers 
who are trying to send marketing messages to a certain group of consumers, as well as for 
programmers designing entertainment targeted at different groups. This thesis seeks to explain 
the relationship between audience characteristics, audience fragmentation, and advertising prices. 
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Chapter 1 
1.1 Introduction to the Study 
 
Television changed drastically during  the last 10 years. The average viewer has access to 
over 100 channels. Networks and stations offer specialized content to appeal to defined groups of 
viewers. Technological devices, such as the remote control, digital video recorders (DVRs), and 
TiVo, allow for time shifting, channel surfing, and even watching several shows at one time. The 
television audience is becoming increasingly fragmented. 
Television audience fragmentation is defined by the distribution of audiences across 
content options or available channels (Napoli, 2003). This subject was extensively explored as an 
element of the study of the diversity in television (Webster, 2000; Napoli 2003). In television, 
increased audience fragmentation is primarily seen as a consequence of the expansion of 
television networks and programming options. However, other media-environment features such 
as channel specialization, which is the tendency of channels to offer particular types of content 
that appeal to a certain type of audience, also influence the level of audience fragmentation. 
Television audiences are likely to be much more fragmented in the future because more 
and more network programming is becoming available. Webster (2006) noticed that in the 
contemporary television environment the viewer is exposed to numerous diverse programming 
options, and understanding what viewers do with this content is critical.  
This study has two sets of objectives. The first is to determine what television market 
features increase or decrease the level of television audience fragmentation and quantify the 
effects of these features on audience fragmentation. The second set of objectives is to examine 
 2 
 
the relationship between television audience fragmentation and price to reach television viewers 
with advertisements in local television markets. 
Much research has been done on the effects of media characteristics on consumers. For 
example, Savage (2012) studied how media ownership rules promote the availability of local 
programming content. Furthermore, Siegelman and Waldfogel (2001) found that policies 
promoting minority ownership increase the amount of minority-targeted programming on 
television. 
Crawford (2007) studied the relationship between television station ownership structure 
and the quantity and quality of TV programming. His research shows   that locally owned 
television stations tend to broadcast more public aﬀairs and family programming. 
Yan and Napoli (2006) focused on the relationship between competitive conditions in 
television markets, station ownership characteristics, and local public affairs programming. They 
found that increase in competition on television market is not correlated with amount of local 
public affairs programming . 
Milyo (2007) set out to determine if television station and   local newspaper  cross-
ownership has an effect on the local content of television news. His analysis reveals that cross-
owned stations contain on average more news coverage then non –cross-owned stations  
Like these earlier studies, this paper focuses on the relationship between the industrial 
organization of the television market and viewer behavior. The first part studies the relationship 
between television audience fragmentation and characteristics of the population in local 
television markets. In other words, this study aims to examine how population diversity in the 
television market is correlated with the level of television audience fragmentation. The second   
part of this paper studies the relationship between   the price to reach television viewers with 
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advertisement and   the level of television audience fragmentation. Chapter two provides 
overview of literature on the    relationship   between market structure and advertising prices. 
I expect to observe a correlation between the level of audience fragmentation and the 
racial, ethnic, and socioeconomic market population composition for the following reason: 
ethnicity and race can be linked to cultural proximity, the idea that people prefer media from 
their own culture (Ksiazek & Webster, 2008). I expected that racially diverse television markets 
should have a higher level of audience fragmentation than markets that are ethnically uniform. 
Different racial and ethnic groups have diverse preferences that translate into different viewing 
habits. Goldberg (2002) compared top-ranking television shows viewed by Whites and Blacks 
and found little overlap between those two groups. The most popular shows among Blacks do 
not rank in the top shows among Whites, and the most popular shows among Whites do not rank 
among Black preferences. Waldfogel (2003) documented sharp differences in preferences 
between Black and White and between Hispanic and non-Hispanic radio listeners. 
I believe that higher population diversity leads to higher television audience 
fragmentation because different groups have different programming preferences. I expected to 
observe significant positive correlation between audience fragmentation and population 
diversity, particularly in prime time, because television audience composition in prime time, to a 
certain degree, reflects the composition of the population in a television market area. 
The questions I sought to answer were to what degree television audiences are 
fragmented in television markets and what the drivers of television audience fragmentation are. I 
hypothesized that television audience fragmentation is linked to the particular population 
demographics and socioeconomic composition. 
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 While evidence for the increasing level of audience fragmentation has been extensively 
documented in the literature, to my knowledge, no systematic, empirical study of the relationship 
between a market population composition and overall level of market television audience 
fragmentation has been done. This study intends to provide empirical evidence and fill this gap.  
 
Hypothesis I: Television Audience Fragmentation Is Correlated With Income, Education, 
and Ethnic Diversity of the Population in Television Markets, All Else Being Equal. 
 
The proliferation of network and channel specialization changed the television 
advertising market. Dominant stations are losing their audience share to smaller stations. At the 
same time, small stations are gaining audiences that are more dedicated to particular types of 
programming. Advertisers looking to reach a certain percentage of their target populations must 
place commercials on many stations. On the other hand, channel specialization enables more 
precise targeting of their audience. Commonly, television audience fragmentation is seen as the 
result of television station specializations, which is the tendency to offer programs that attract a 
certain type of viewers. Stations’ specialization enables advertisers to send marketing messages 
to particular types of viewers. 
Economic theory predicts that better targeting of viewers will increase the value of 
advertising on a program. But at the same time, from the perspective of the advertiser, 
purchasing commercials in a fragmented environment could be less attractive for several reasons. 
First, audience fragmentation increases transaction costs associated with reaching a mass 
audience. Second, if multiple commercials are placed in a television-programming block, the 
probability that the same audience member will see the advertisement more than once is lower in 
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a fragmented media environment (Webster, 2000). In other words, achieving the desired reach 
and frequency level is much more challenging in a fragmented media environment. Reach and 
frequency of exposure are important statistics used in advertising management. Reach is the 
number of different people or households exposed, at least once, to a medium during a given 
period. Third, smaller audiences are measured with bigger relative error; the difference between 
actual audience and predicted audience could be high. Finally, smaller audiences are less loyal. 
Television stations with small market shares attract not only a smaller number of viewers but 
also less loyal audiences than more popular stations. This is known as the “double jeopardy 
effect” (Ehrenberg, Goodhardt, & Barwise, 1990). The overall effect of fragmentation on 
advertising prices and advertising revenues is ambiguous.  
I believe that if, for advertisers, targeting benefits are larger than fragmentation costs, 
then the relationship between the price to reach television viewers with an advertisement and 
audience fragmentation level should be positive. Otherwise, if targeting benefits are less than 
fragmentation costs, then the relationship between the price to reach television viewers with an 
advertisement and audience fragmentation level should be negative. 
 
Hypothesis II: Prices of Advertising on Television Stations in Local Television Markets Are 
Positively Correlated With Audience Fragmentation, All Else Being Equal. 
 
The primary data set used in this study is a cross section of concentration measures by 
market, demographic, and time block over four weeks in November 2010. The concentration 
measures were constructed from underlying viewership data as described in detail in Chapter 3. 
In this study, the concentration measure is used as the dependent variable for estimating the 
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strength of the relationship between television markets’ population composition and the level of 
television audience fragmentation and as the independent variable for estimating the relationship 
between audience fragmentation and the price to reach television viewers with an advertisement. 
Results of this study support the hypothesis that there is a positive correlation between 
television audience fragmentation and racial diversity in television markets. Findings of this 
research suggest an increase in the racial diversity index with an increase in the level of 
television audience fragmentation (decrees in Herfindahl index), when holding all other variables 
constant.  One standard deviation increase in the racial diversity index will result in a 2.3% 
increase in television audience fragmentation (decrease in Herfindahl index), when holding all 
other variables constant. 
However, I have not found clear evidence that income diversity or the education level of 
a population in the television markets is correlated with the level of audience fragmentation.  
Results of the test of the second hypothesis of this paper indicate that there is strong link 
between the level of audience fragmentation and the price to reach television viewers with 
advertisements on broadcast and cable television stations. I found evidence that in daytime, the 
price to reach viewers on broadcast television stations falls at higher levels of audience 
fragmentation. In daytime, one standard deviation increase in audience fragmentation (decrease 
Herfindahl index) results in 11 % decrease in price. However, in prime time, the price to reach 
viewers on broadcast television stations increases with the increase in audience fragmentation -in 
prime time one standard deviation increase in  television  audience fragmentation (decrease in 
Herfindahl index) results in  7 % increase in price. I also found evidence that the price to reach 
broadcast television viewers with advertisements decreases with the increase in concentration of 
older audiences, when holding all other models variable constants. 
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This study has two important limitations. The first one is that viewership data available 
for this study are aggregated to television market level. Viewership data are used in this study to 
derive audience fragmentation measures (see chapter 3 and appendix B). The variations of 
audience fragmentation within markets areas are not considered. The second limitation is that 
viewers’ characteristics other than age and gender are not available. Because of this limitation, 
the relationship between the level of television audience fragmentation and the audience’s ethnic 
and socioeconomic composition cannot be directly observed. However, the relation between 
television market population and level of audience fragmentation can be examined.  
In this study several assumptions are made in regard to how local television advertising 
markets function. The major one is that television advertising prices in local television markets 
are the result of negotiating between the television signal provider and advertisers. Also it is 
assumed that advertisers estimating the number of viewers who might see commercials use 
viewership information aggregated to market level. 
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Chapter 2  
 Review of Related Literature 
In Chapter 1, two hypotheses were introduced: (a) Television audience fragmentation is 
positively correlated with income, education, and ethnic diversity in television markets, and (b) 
Prices of advertising on television stations in local television markets is correlated with the level 
of television audience fragmentation. 
The first part of Chapter 2 reviews literature about structural components of the television 
environment. Understanding these elements is important in testing the first hypothesis and 
selecting the variables used in this test. The second part of this chapter focuses on the 
explanation of how local television advertising markets work, and it is intended to provide 
background information for the analyses of the relationship between advertising prices and 
audience fragmentation. 
2.1 Features of the Television Environment 
McQuail (1997) distinguished the two sets of structural components of the media 
environment that determine how media are used: audience structural factors and media structural 
factors. Audience structural factors can be further divided into two groups. The first group 
includes long-term influencing factors, such as social and cultural background, media-related 
needs, and personal tastes and preferences. The second group includes short-term influencing 
factors, such as sociality and location of use. In between these factors are medium-term effects 
like leisure habits, availability, and awareness of choice. The concept of separating long-term 
from short-term influencing factors is consistent with a structural model developed by Weibull 
(1985). 
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Similar to McQuail, Webster (2000) divided audience and media factors into four groups: 
a) audience structural factors, b) audience individual factors, c) media structural factors, and d) 
media individual factors. This classification allows for the integration of individual media choice 
theories and structural theories in general and the modeling of audience and media behavior.  
2.1.1 Audience Structural Factors 
Audience composition, availability, location, and size are audience structural factors. 
There is strong link between certain types of content and audience demographic composition. 
For example, informational programs draw an older audience, whereas action and adventure 
programs attract a younger audience; males watched more sports programming than females. 
Animation is mostly designed to be watched by children (Webster, 2000). Ksiazek and Webster 
(2008) found that language preferences also play a powerful role in determining audience 
behavior.  
The second structural determinant of audience behavior is audience availability. 
Seasonal, weekly, and hourly variances in audience availability have been observed (Cooper, 
1996; Napoli, 2003; Webster, Phalen, & Lichty, 2000). Audience size and location are also 
structural determinants of audience behavior. From the locational perspective, the audience can 
be classified as local or national.  
2.1.2 Media Structural Factor  
Structural determinates of audience behavior are components of structural theory, which 
suggests that the audience is passive in selecting and consuming media. Researchers in this field 
focus on how audience availability, context options (number of choices, program scheduling), 
and the number of channels influence the size and composition of audiences (Barrett, 1999; 
Cooper, 1993; Webster, 1985). 
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The total audience size of a given media outlet is considered a structural factor. In 
television, the increase in the number of channels does not drastically change the total television 
audience size but changes only how the audience is distributed across the channels. However, 
Webster (2009) observed that channel availability has a minor effect on the size and composition 
of the total television audience.  
Content availability has also been found to be a strong predictor of audience behavior 
(Cooper, 1996). Program scheduling influences the flow of audiences across the content options 
in media, such as television and radio (McQuail, 1997; Webster & Phalen, 1997).  
2.1.3 Media Individual Factors 
The technology that media consumers have access to influences audience behavior. 
Subscriptions to media types such as print media, cable television, and Internet service have a 
potential effect on audience behavior (Webster 2000). Technology adoption theories have been 
commonly used to explain new media use and adaptation. Researchers suggest that factors such 
as ease of use, attitudes, and technological expertise determine the use of new media 
technologies (for examples, see Davis, 1989; Venkatesh & Davis, 2000).  
2.1.4 Audience Individual Factors  
Audience individual factors are those that influence media preferences. There are a few 
major theories: (a) uses and gratifications, (b) selective exposure, and (c) a set of economic 
theories that are based off the assumption that media choice is the result of preferences. These 
theories assume an active audience, not passive individuals whose behavior is determined by the 
structure of the media environment (Ksiazek, 2010). Those approaches should be revised 
because new technology allows for a growing number of media options. More options means 
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lowered influence of media structural factors. The media consumers’ motivation and satisfaction 
become important components of the analyses (Ruggiero, 2000).  
2.1.4.1 Uses and gratifications theory (U&G).  
According to the uses and gratifications theory, media consumers actively decide how 
they use the media. The uses and gratifications theory suggests that people use media to meet 
their specific objectives and that media compete against other information sources for viewers' 
gratification (Blumler & Katz, 1974). 
2.1.4.2 Selective exposure theory.  
Selective exposure theory states that people prefer exposure to an argument supporting 
their view over those supporting other views. People tend to avoid information that argues 
against their opinion; as a consequence, they select media and television channels with content 
that supports their views. To a certain extent, this theory is consistent with concept of cultural 
proximity, the notion that people prefer media from their own culture (Ksiazek & Webster, 
2008). 
Cultural proximity is a complex concept. Research suggests many variables can be used 
to determine cultural proximity, such as education, family, personal and group networks, travel, 
religion, organizational affiliations, gender images, lifestyle, knowledge about other lifestyles, 
and values, as well as dress, gestures, body language, definitions of humor, musical traditions, 
religious elements, and ethnic types (La Pastina & Straubhaar, 2005; Straubhaar, 2003). In the 
abundant media environment, where a diverse population is exposed to diverse content, 
consumers’ preferences might translate into the distribution of audiences across content and 
channels.  
 2.1.4.3 Economic theories. 
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  Economic theories (e.g., Steiner, 1952; Beebe, 1977; Owen & Wildman, 1992) assume 
that media consumers are rational and select their media based on a set of preferences that 
correlates with content types. Ultimately, programs’ availability is determined by content 
providers who are trying to maximize their profit by attracting audiences and then selling 
advertisement time and/or charging viewers directly for context. Beebe (1977) extended 
Steiner’s (1952) model of program choice by suggesting five factors that determine television 
program offerings: (a) the structure of program preferences; (b) the number of television 
channels; (c) the type of the control of the channels, monopolist or competing broadcaster; (d) 
the means of support for programs, advertiser payment, or viewer payment; and (e) the cost of 
programs. One of the limitations of the Steiner and Beebe models is that they do not take into 
account consumers’ preference intensity. Spance and Owen (1977) proposed a model that uses 
consumer willingness to pay as a measure of preference intensity.  
2.2 Diversity in Television  
An extensive volume of literature explores aspects of diversity in television. Napoli 
(2003) distinguished three types of media diversity: (a) source diversity, defined in terms of 
media ownership; (b) content diversity, referring to the diversity of programming options; and 
(c) exposure diversity, which considers how an audience is distributed across available channels 
or programming.  
2.2.1 Source diversity 
Today, most U.S. households have access to alternative delivery systems (ADS), such as 
cable television and direct broadcast satellites (DBS). The average television viewer can watch 
over 100 channels in his or her home. The Internet enables access to an even bigger selection. 
However, many sources do not always translate into diversity of content. A single institution 
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might control multiple media outlets, and multiple owners can copy content, so having many 
sources is largely meaningless if there is no corresponding diversity of content across those 
channels of communication (Webster, 2002). 
2.2.2 Content diversity 
Content diversity in television is often measured by the number of different programming 
types. This subject is often studied in the context of diversity of ideas and viewpoints. 
2.2.3 Exposure diversity 
Exposure diversity can be further divided into horizontal and vertical diversities. Vertical 
diversity refers to the behavior of individual audience members over time. Horizontal diversity, 
also called audience fragmentation, is defined by the distribution of audiences across content 
options or available channels (Napoli, 2003).  
In television, increased audience fragmentation is primarily seen as a consequence of the 
expansion of television networks and programming options. However, other media-environment 
features might also influence the level of audience fragmentation, such as channel specialization, 
which is the tendency of channels to offer particular types of content that appeal to a certain type 
of audience. Television audiences are likely to be much more fragmented in the future because 
available network programming on the Internet is increasing. However, currently, linear 
networks have the no rights to all their programming from the producers to put it on the public 
Internet (Britt, 2011).  
Currently, the average consumer has the option to watch hundreds of television channels 
and to select from millions of websites. Webster (2006) pointed out that the contemporary 
television environment become more and more diverse, and understanding how viewers consume 
that universe of content is critical. Webster (2005, 2006) studied horizontal and vertical exposure 
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diversity in major national networks and found evidence of high horizontal diversity—that the 
audience is distributed over a number of national networks—and some evidence of vertical 
diversity. 
2.2.3.1 Audience Fragmentation Measurement  
There are two major approaches to study television audience fragmentation. The first one 
focuses on the individual viewer. Researchers in this field are trying to explain the channel 
choice of an audience member by using theories such as selective exposure and often use 
“channel repertoires” for classification of the television viewers. The problem with this approach 
is that it requires tracing behavior of individual viewers.  
The second approach to study audience fragmentation is to analyze the distribution 
audience on sets of television stations in a given point of time or interval. Such distribution can 
be illustrated by bar graphs showing long tail distribution (Anderson, 2006). On such charts 
television stations are arranged from most to least popular.  
The most common metric for representing audience fragmentation is the concentration 
ratio, defined as the fraction of total person-hours at the top n stations in a market. The ratio can 
be defined over any number of top n stations, and it is described as CR-5 (the share of viewing in 
the top five stations) or CR-10 (the share of viewing in the top 10 stations). A market with a 50% 
share of viewing in the top three stations is less fragmented than a market with a 25% share 
across the top three stations. 
The concentration ratio is a useful measure of fragmentation because it is intuitive. 
However, the number of stations (n) included in the ratio is selected subjectively. To avoid this, 
the Herfindahl index is adopted as a measure of fragmentation. The Herfindahl index is most 
frequently used to evaluate the level of concentration in product markets for antitrust purposes, 
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but it has been used to characterize media markets as well (George, 2007). This index is defined 
as follows: 
                                           , 
where Si is the share of viewing devoted to station i in market m. 
An example is useful for understanding this measure. For instance, if there are 10 stations 
available in a market, and the audience is evenly divided over these stations with shares of 1/10, 
then the sum of squares HHi is 0.1. If the top two stations get 0.5 each, and the rest of the 
stations get nothing, then HHi = 0.25 + 0.25 = 0.5. Therefore, the second market is more 
concentrated (less fragmented) than the first. A totally concentrated market in which everyone 
watches the same station will have HHi = 1. A completely fragmented audience where everyone 
is evenly divided over all n possible stations will have a concentration measure 1/n.  
2.3 Television Advertisement Market 
From a theoretical perspective, the price of advertising on television in a market should be 
determined by factors of supply and demand, many of which are common across various forms 
of media.  
The supply of television advertising can be expressed as (Allen, 2002): 
                                                    
where 
Ti= time of the i-th commercial in seconds; 
Ai = average audience size of the i-th commercial; and  
n = number of commercials in a given period of time.  
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On the demand side, price is driven largely by the expected size of a target audience overall in 
terms of viewing frequency. Other factors related to the value of that audience to advertisers 
(demographic composition, certainty of audience delivery, time of day) also play a role (see 
Webster, 2005; Baker & George, 2010). On the supply side, market structure should affect 
equilibrium prices in terms of the number of stations in a market, cable penetration, and 
ownership concentration. All else being equal, the expansion of cable television would be 
expected to increase the number of stations and owners, driving down ad prices. But because 
targeted programming can also increase the value of an audience to advertisers, the final effect of 
audience fragmentation on price is ambiguous and must be determined empirically. However, 
empirical evidence on the effect of supply and demand factors on advertising prices is limited.  
Bowman (1976) constructed a demand and supply model for television networks selling 
commercial time to advertisers. His models suggest that if the price of advertising increases, the 
quantity of advertising demanded on the average decreases. His model indicates almost no 
responsiveness of the quantity of advertising supplied to a change in price. 
More recently, Wildman (2004) modeled the demand for ad time as a function of a 
television commercial’s contribution to advertiser profits. In his analysis, he included two types 
of television distribution services: over the air (broadcast) and those distributed on a subscription 
basis by non-broadcast services (e.g., cable operators and DBS). His model suggested that 
advertising prices may vary among programs broadcasted and those distributed using non-
broadcast services. 
In an Ofcom report (2004), the television advertising market was described as using a 
model that consists of two components: demand for advertising and demand for viewing. They 
found that an increase in “audience supply” (more commercials that reach more consumers) 
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leads to a decline in advertising prices. However, the report also found that increasing 
commercial minutes does not cause a change in viewing habits. 
 The television market structure affects advertising prices. The following factors have an 
effect on the price of reaching television viewers: market-specific policies and regulations, the 
number of media outlets in the market, market size, the overall economic state of the in the 
market, the demographic composition of the television audience in the market, and the level of 
television audience fragmentation in the market. Much research has been done to study the 
relationship between market structure and the price of advertising (see, for example, Steiner, 
1952; Beebe, 1977; Spence & Owen, 1977). 
Cunningham and Alexander (2004) showed that an increase in concentration in broadcast 
media industries may lead to a decrease in the total amount of non-advertising broadcasting. 
Brow and Alexander (2004) studied the relationship among market structure, the price of 
advertising, and the number of viewers in broadcast television markets, finding a positive 
relationship among all three. 
There are two major strategies for studying the relationship between market structure and 
outcomes, such as prices, revenues, and profits. The first strategy relies on observation of the 
competitive characteristics of a market and profitability. In general, the findings from this 
approach are that higher seller concentration is linked to higher profitability (see, for example, 
Buzzell & Gale, 1987; Schmalensee, 1989). The second strategy is the direct examination of the 
relationship between market structure and prices. A major advantage to this method is that 
prices, as opposed to profits, are easier to obtain.  
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Chapter 3 
Data Research Design and Outline of Methodology 
  
The first part of Chapter 2 reviewed literature related to television audience 
fragmentation, factors which influence the level of television audience fragmentation, and 
audience fragmentation measurement. The second part of Chapter 2 explained how television 
advertising markets work and how television advertising prices are being set. 
 Chapter 3 describes project scope and data and outlines methodology. The objectives of 
this study are two-fold. The first one is to observe differences in the level of audience 
fragmentation in local television markets and determination of the factors which cause these 
differences. I stated the hypothesis that television audience fragmentation can be linked to the 
composition of the population in a television market, namely factors such as income, education, 
and ethnic diversity. The second objective of this study is to examine the relationship between 
television audience fragmentation and the price to reach viewers with television advertisements 
in local television markets. I hypothesized that the price to reach television viewers with 
advertisements increases with an increase in the level of audience fragmentation. 
 Chapter 3 is organized as follows: Firstly, the information about the scope of the study is 
provided. Secondly, I describe data available for this study. Thirdly, I describe how the variable 
audience fragmentation is constructed out of viewership data. Next, I provide information about 
other variables used in the hypothesis test. Finally, I describe methods for the hypothesis tests.  
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3.1 Scope of the study  
The geographic unit of the analysis was the designated market areas (DMA). Designated 
market areas are defined by Nielsen Media Research to identify the television stations where the 
broadcast signals reach specific areas and attract the most viewers. A DMA consists of all 
counties whose largest viewing share is given to stations of that same market area. The DMAs 
are non-overlapping areas used for planning, buying, and evaluating television audiences. Each 
county in the United States is assigned to one DMA. There are currently 210 DMAs in the 
United States. Designated market areas have different characteristics in terms of size, population 
composition, ad penetration, and availability of stations. The viewership data for this study came 
from the November 2010 Nielson Media Research Viewers in Profile (ViP) report. 
3.2 Data  
 The working data set is a cross section of concentration measures by market, 
demographic, and time block over four weeks in November 2010. The concentration measures 
were constructed from underlying viewership data as described in this section. 
3.2.1 Television Viewership Data 
The underlying viewership data are the number of individuals watching television 
stations across 210 different television markets (DMA) at each quarter-hour of every day for at 
least 3 minutes. These data are products of a gross audience measurement and represent 
snapshots of the audience taken at one moment at time. If a viewer watches a television station 
for at least 3 minutes in a 15-minute time period, it is called an impression or exposure. The 
average number of exposures in a given time period represents the average audience size in this 
time period.  
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Viewership information for this research came from the ViP report. The sample used in 
this study (live + 3 days) consists of both live and time-shifted viewing within the subsequent 
three days. Viewership information from all types of television stations is included in this 
report.
1
 Nielsen Media Research surveys all 210 local television markets in November, February, 
May, and July (Honolulu, Hawaii, and Fairbanks and Juneau, Alaska, are excluded in the July 
survey). These months are known as “sweep months,” and the data are primarily used by local 
stations and cable systems to set local ad rates and to make programming decisions. Nielsen 
Media Research uses people meters, set-tuning meters, and paper diaries to collect its viewing 
data. People meters are used in the largest television markets. 
The data used in this study drew from all three sources to generate viewing statistics. The 
sample data collected using these three methodologies are stored in tables with core columns that 
represent one-quarter hour of time, one day of one week, and one station. For each core unit, the 
sample data included the number of person impressions of a given demographic group within the 
DMA and the number of household impressions. The number of person impressions in one-
quarter hour was the number of people who watched the station for at least 3 minutes in this 
quarter hour. The number of household impressions in a one-quarter hour was the number of 
households with a television turned on and set to the station for at least 3 minutes in this quarter 
hour. 
                                                 
1
 Traditionally, television stations were divided into two groups: broadcast and alternative delivery systems (ADS), 
such as cable television, direct broadcast satellite (DBS), satellite dish, and satellite master antenna television 
(SMATV) or multichannel multipoint television (SMATV). Such classifications, based on signal type or source, have 
become outdated because the signal of television stations is often distributed through different types of services 
simultaneously. For example, the signal of many broadcast stations is commonly retransmitted through cable 
television. 
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Nielsen provided viewership information about stations that met its reporting standards. 
In general, these standards were a function of the number of households viewing television 
stations during a data-collection period. If less than 0.5% of households had a television set 
tuned to a station during the collection period, this station was excluded from the sample. 
3.2.2 Prices of Advertising on Television Stations 
The working data for this analysis were two panels: (a) average prices per viewer at the 
market-rotation level for broadcast stations and (b) prices per 30 seconds of time on major cable 
stations. The data were extracted from two sources, SQAD Spot TV report and cable systems’ 
rate cards.  
3.2.2.1 Price of advertising time on broadcast television stations. 
SQAD Spot TV provides price per thousand (CPM) estimates for 210 Nielsen DMAs, 67 
demographics, and eight dayparts. Price per thousand indicates the price to reach a thousand 
people with a designated characteristic. SQAD bases its estimations on actual buys (transaction 
records) and reports on real market prices. For example, in the New York media market, there 
are 4,581,000 TV users who are between 18 and 34 years old. SQAD reported that to reach 1,000 
such viewers, it would cost $241. SQAD did not provide information about their data-processing 
procedure or about which networks were included in the calculation process. SQAD based its 
price estimates on information from advertising campaigns in broadcast TV only. Table 1 
contains statistics of CPMs of 10 audience groups in five rotations. Table 1 was created using 
data from the fourth quarter of 2010. SQAD defines rotations differently in Eastern and Pacific 
Time Zones and Central and Mountain Time Zones. There is a one-hour shift between rotations’ 
definitions in Eastern and Pacific Time Zones and Central and Mountain Time Zones. 
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Table 1  
Summary Statistics of CPM on Broadcast Television  
 
Note. Source: SQAD 4th quarter 2010. Values in cells are calculated based on data from 210 televisions 
markets. 
  
 F18_24 F25_34 F35_49 F50_54 F55_PLUS M18_24 M25_34 M35_49 M50_54 M55_PLUS 
 Day time  (DT)   Monday to Sunday  9AM to 4PM (EST and PST),  8AM to 3PM  (MST and CST) 
              Average     $234.0 $152.8 $99.5 $213.9 $38.1 $701.4 $351.6 $174.6 $436.5 $62.7 
              Median     $105.8 $87.5 $59.1 $127.0 $25.3 $229.0 $157.4 $93.7 $210.7 $41.5 
              st.dev     $945.4 $400.9 $300.0 $578.3 $68.7 $3,947.9 $1,546.6 $575.7 $1,502.2 $102.5 
             10 percentile  $62.6 $55.2 $34.4 $73.5 $14.3 $119.0 $100.7 $59.3 $127.4 $24.5 
             90 percentile  $358.2 $209.0 $144.9 $301.2 $61.6 $808.9 $411.3 $245.2 $621.8 $102.0 
 Early Fringe (EF)   Monday to Sunday  4PM to 6PM (EST and PST),  3PM to 5PM  (MST and CST) 
              Average  $386.1 $202.1 $121.5 $280.9 $46.7 $523.0 $454.7 $194.0 $392.8 $68.7 
              Median    $147.1 $117.2 $71.0 $154.3 $30.5 $230.1 $164.4 $101.1 $222.2 $43.8 
             st.dev  $2,521.6 $668.9 $368.8 $1,157.4 $101.5 $1,450.1 $2,936.9 $747.8 $1,114.5 $160.0 
             10 percentile  $78.9 $71.1 $44.6 $94.1 $18.5 $107.1 $98.0 $58.4 $125.8 $24.9 
             90 percentile   $418.6 $266.5 $169.8 $315.4 $65.5 $906.7 $452.3 $249.2 $506.2 $98.5 
 Early News (EN)  Monday to Sunday  6PM to 7PM (EST and PST),  5PM to 6PM  (MST and CST) 
            Average  $383.6 $239.9 $130.9 $257.9 $50.0 $596.5 $287.5 $157.2 $335.3 $63.7 
            Median   $167.2 $131.5 $76.5 $157.8 $32.2 $228.8 $140.6 $89.9 $187.4 $42.6 
            st.dev  $1,657.4 $795.1 $393.5 $701.0 $101.0 $2,309.4 $1,099.4 $450.2 $1,110.0 $125.2 
           10 percentile  $86.6 $80.5 $49.5 $99.3 $21.0 $124.0 $86.5 $58.7 $118.9 $27.7 
           90 percentile   $584.4 $316.9 $180.8 $381.2 $75.9 $912.0 $453.8 $238.4 $454.9 $102.5 
 Prime Access (PA)  Monday to Sunday  7PM to 8PM (EST and PST),  6PM to 7PM  (MST and CST) 
          Average  $411.0 $246.6 $133.9 $266.0 $55.2 $593.7 $279.8 $155.1 $343.8 $70.1 
          Median   $218.7 $150.5 $86.3 $175.2 $38.4 $288.8 $165.0 $100.6 $211.1 $50.2 
          st.dev  $1,386.6 $705.1 $349.9 $606.8 $108.8 $1,557.6 $805.2 $376.1 $1,012.3 $129.4 
          10 percentile  $118.6 $98.7 $55.1 $115.7 $24.0 $150.9 $97.6 $62.6 $134.6 $31.4 
          90 percentile   $582.9 $326.1 $184.1 $386.7 $90.4 $976.0 $405.1 $229.3 $495.9 $108.5 
 Prime Time (PT)   Monday to Sunday  8PM to 11PM (EST and PST),  7PM to 10PM  (MST and CST) 
         Average  $577.0 $313.2 $183.8 $401.8 $106.2 $800.7 $367.3 $223.8 $524.6 $130.7 
         Median   $319.0 $201.6 $125.8 $280.8 $71.5 $394.3 $225.0 $145.7 $327.7 $91.6 
         st.dev  $1,884.2 $552.7 $235.6 $544.3 $153.9 $2,314.7 $876.3 $396.3 $1,045.9 $168.4 
        10 percentile  $193.3 $130.7 $81.0 $186.8 $44.3 $233.5 $138.0 $93.0 $218.2 $57.3 
        90 percentile   $799.5 $503.8 $314.6 $599.0 $175.9 $1,163.5 $533.0 $354.8 $788.6 $213.9 
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3.2.2.2 Prices of advertising time on cable television stations. 
Data from SQAD, described in the preceding section, are aggregated to the market level. 
SQAD provides prices for advertising on broadcast stations. SQAD data can determine how 
much it will cost for an advertisement to reach 1,000 viewers from a group defined in terms of 
age and gender in given dayparts (rotations) and markets. The problem with aggregated measures 
is that they mask important ground-level details, such as internal price variability in the market 
and television stations. For example, advertisers might value a population higher in certain parts 
of the market. Also the audience of certain stations or group of stations might be more valuable 
from the perspective of an advertiser. 
In the United States, there are over 3,000 cable systems. The median size of cable 
systems in the United States is 33,835 household subscribers. The sample of data used in this 
study contained rate cards from 510 television cable systems. Table 2 displays summary statistics 
for the number of cable television subscribers of cable television systems and systems from the 
rate cards used for this project.  
Table 2  
Summary Statistics for the Number of Cable Television Subscribers of Cable Television Systems 
(See Column “All country”) and Systems Whose Rate Cards Are Used for This Project (See 
Column “In sample”) 
 
Number of cable system 
subscribers   All country  In sample  
Avg.  858,424 89,405 
Median 33,835 38,643 
Std. dev. 6,464,758 241,031 
10 percentile  2,864 6,978 
90 percentile  835,050 130,460 
Number of cable systems   3,333 510 
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The rate cards for this study were commercial rate cards, meaning that the prices of 
advertising time were not for political advertising. The data set accessed for this study contained 
rate cards from 510 cable systems in 53 television markets. They were collected between January 
2010 and July 2011.  
 Table 3 shows statistics for the prices of 30-second spots in cable television 
systems. Statistical indicators in this table were calculated for four system-size groups (size is 
expressed in terms of number of subscribers) and two dayparts, daytime (8:00 a.m. to 4:00 p.m.) 
and prime time (8:00 p.m. to 11:00 p.m.). The first group contains the smallest systems, and the 
fourth contains the largest systems. 
 
Table 3  
Summary Statistics for the Prices of 30-Second Spots in Cable Television Systems in Daytime 
(DT) and Prime Time (PT) 
 
System size range  
x 
x < = 8167 8167 < x > = 33835 33835 < x > = 126959 x > 126959 
Daypart DT PT DT PT DT PT DT PT 
Avg. $4.9 $6.6 $6.6 $11.8 $11.2 $24.5 $43.9 $126.2 
Median $4.5 $4.5 $5.0 $7.3 $9.0 $17.5 $29.3 $62.5 
Std. dev. $3.8 $7.3 $4.9 $11.5 $9.3 $21.7 $44.9 $185.6 
10 percentile $1.2 $1.0 $2.0 $2.0 $3.0 $5.0 $10.0 $18.5 
90 percentile $8.0 $12.0 $13.0 $27.0 $23.5 $53.6 $100.0 $315.0 
 
 The 25th, 50th, and 75th percentiles were used to define the size of the system groups. 
The first group contains systems smaller than 8,167 household subscribers. The second group 
contains between 8,167 and 33,835 household subscribers. The third group contains between 
33,835 and 126,959 household subscribers. The fourth group contains systems that have more 
than 126,959 household subscribers. Within the same system-size group, the average price of 30-
second spots were higher in the prime time rotation than in the daytime rotation. This price 
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difference was larger within big systems than within small systems. For example, the average 
price of 30-second spots in the cable television systems with 8,167 and fewer household 
subscribers was $4.93 in daytime and $6.56 in prime time. The increase in price for prime time 
over daytime is 33%. The average price of 30-second spots in cable television systems larger 
than 126,959 was $43.85 in daytime and $126.15 in prime time, an increase of 180%. 
In this study, prices on cable television stations are expressed as the price of 
advertisement to reach 1,000 households (CPH)
2
. Table 4 shows the statistics of CPH in prime 
time and daytime. 
Table 4  
Summary Statistics of Prices on Cable Stations in Prime Time and Daytime  
Variable Obs Mean Std. Dev. 10 percentile  90 percentile 
CPH prime 
time  16036 $135.50 $279.09 $22.25 $264.26 
CPH daytime  11707 $142.38 $295.65 $21.71 $281.84 
 
 
3.2.2.3 Demographic data. 
The working data for the analysis was a panel of data extracted from U.S. censuses in 
2000 and 2010. The 2010 census database contained data on social, economic, and educational 
population characteristics. The census data were aggregated at the zip-code level. To match 
Nielson’s geographic unit of analyses, the data were aggregated then further to the DMA level. 
The next section lists the variables constructed with the data.  
3.3 Variables Constructed With the Data  
In this study the audience fragmentation is used as a dependent variable to investigate the 
link between audience fragmentation and markets’ population composition and as an 
                                                 
2
 Conversion was done by dividing the price of a 30-second spot by the fraction of all households in a cable system 
service area with a television set tuned to a given station and multiplied by 1,000. 
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independent variable to observe the relationship between the level of audience fragmentation and 
the price to reach the television viewer. 
Selecting a proper fragmentation measure is not straightforward. I initially adapted three 
indicators commonly used in economics to measure diversity or concentration. Summarizing the 
degree to which an audience is fragmented is a nuanced process and can be done in a variety of 
ways.  
Audience fragmentation varies by market, day, and time, so all of the concentration 
measures will be calculated at this level. Time groupings are based on programming blocks 
commonly used in advertising sales, often referred to as rotations. Fragmentation can also vary 
by demographic group. The demographic characteristics available for this research are limited (I 
do not observe viewing for Black and Hispanic viewers, for example), but I will consider 
fragmentation by gender and age categories.  
 The measures of television audience fragmentation used in this study are the following: 
 CR10 – Represents the share of viewing in the top 10 stations.  
 CRM – Represents the share of viewing in the top 10% of the markets’ stations.  
 HHi – This index is defined as follows: 
, 
where si is the share of station’s viewing in daypart i in the market m. 
In addition to fragmentation measures, several continuous and categorical variables were 
used, as listed below:  
 CPH – The price per 1,000 households; this is the price that advertisers pay to reach 
1,000 households with an advertisement. 
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 CPM – The price per 1,000 viewers; this is the price that advertisers pay to reach 1,000 
viewers with an advertisement. This price can be derived for a specific group of viewers 
(e.g., a specific demographic segment of an audience).  
 RD – Racial diversity index, percentage of minorities in the market; this variable 
functions as the measure of the market population’s racial and ethnic diversity. 
 Education degree – The percentage of people with academic degrees (e.g., associate’s 
degree or higher) in the market.  
 Urban population – The percentage of people living in the urban areas of the market. 
 ID – Income diversity index; the share of households with a yearly income lower than 
$20,000 and higher than $100,000. 
 DMA TV household – The number of households in the market; this variable measures 
the size of the market.  
 Cable TV penetration – This variable represents a ratio of the number of households with 
cable television subscriptions to the total number of households in the market. 
 Number of stations – The number of television stations in the market. 
 DMA population density – The number of people per square mile living in a television 
market.  
 Cable system population density – The average number of persons per square mile living 
in a television-system service area.  
 sysRD – Racial diversity index; the percentage of minorities in the cable television-
system service area. 
Table 5 (see Chapter 4) contains a summary of the statistics of the aforementioned 
continuous variables. The following categorical variables were also used in the study:  
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 Metered market – A dummy variable that controls for the viewership data collection 
method; this variable was coded 1 if viewership was measured using the people meters 
method and coded 0 if another method was used.  
 Dayparts – Categorical variables with five categories: 
1. Daytime (DT) – Monday to Sunday 9:00 a.m. to 4:00 p.m. (EST and PST) 
and 8:00 a.m. to 3:00 p.m. (MST and CST). 
2. Early fringe (EF) – Monday to Sunday 4:00 p.m. to 6:00 p.m. (EST and 
PST) and 3:00 p.m. to 5:00 p.m. (MST and CST). 
3. Early news (EN) – Monday to Sunday 6:00 p.m. to 7:00 p.m. (EST and 
PST) and 5:00 p.m. to 6:00 p.m. (MST and CST). 
4. Prime access (PA) – Monday to Sunday 7:00 p.m. to 8:00 p.m. (EST and 
PST) and 6:00 p.m. to 7:00 p.m. (MST and CST). 
5. Prime time (PT) – Monday to Sunday 8:00 p.m. to 11:00 p.m. (EST and 
PST) and 7:00 p.m. to 10:00 p.m. (MST and CST). 
 Age group – This categorical variable has five categories:  
1. Age 18 to 25 – Age of viewer between 18 and 25 years old.  
2. Age 25 to 35 – Age of viewer between 25 and 35 years old.  
3. Age 35 to 50 – Age of viewer between 35 and 50 years old.  
4. Age 50 to 55 – Age of viewer between 50 and 55 years old.  
5. Age 55 plus – Age of viewer 55 years old and older.  
 Gender – The binominal variable; the male audience is coded 1 and the female audience 
is coded 0. 
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3.4 Outline of methodology  
There are two objectives of this study. The first one is to observe differences in the level 
of audience fragmentation in local television markets and determine which of the factors cause 
these differences. I stated a hypothesis that television market population composition can be 
linked to the level of audience fragmentation. The second objective of these analyses is to 
examine the relationship between television audience fragmentation and the price to reach 
viewers with television advertisements in local television markets. The hypothesis that is being 
tested is that the price to reach television viewers with advertisements changes with the change 
in the level of television audience fragmentation (holding all other variables constant). 
3.4.1 Television audience fragmentation and market population composition  
To investigate the link between audience fragmentation and ethnic and socioeconomic 
audience composition, an ordinary least squares (OLS) regression and the spatially lagged 
regression model were estimated and tested. In these models, a dependent variable 
(fragmentation measure) was estimated using a set of market population characteristics. Equation 
1 shows the general structure of the OLS model: 
(1) 
Y = Constant + B0 × (population characteristic n0) + … + B (n-1) × (population 
characteristic n-1) + C0 × (market characteristic m0) + … + Cm-1 × (market characteristic m-1) + 
error                            
where Y = audience fragmentation measure.  
Population characteristics:  
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 Racial diversity (RD)  
 The percentage of people with an associate’s degree or higher in the market (Education 
degree [%])  
 The percentage of people living in the urban areas of the market (perurbanpop)  
 Income diversity (ID) 
Market characteristics:  
 The number of households in the market (DMA TV household)  
 Cable TV penetration 
 The number of television stations in the market (Station number)  
The data used for the estimation of this model had spatial characteristics, and spatial 
autocorrelation may exist in the data sets. Spatial autocorrelation, similarly to heteroscadasticity 
3
,  violates the OLS assumption that observations and their errors are independent and identically 
distributed. The viewing data had clear spatial structure. Adjacent DMAs may have similar 
values of fragmentation measures because of potential interaction with each other. The degree of 
spatial autocorrelation is commonly estimated with Moran’s I. A positive value of Moran’s I 
indicates clustering. If spatial autocorrelation was present in OLS residuals, the spatially lagged 
                                                 
3
 Heteroscadasticity might be problem because might   cause bias in coefficient error estimation. Every regression 
models in this paper was tested with   Breusch-Pagan / Cook-Weisberg test for heteroskedasticity and there is no 
evidence for   presence of significant level heteroscadasticity in any models presented in this paper .Breusch-Pagan 
/ Cook-Weisberg tests the null hypothesis that the error variances are all equal versus the alternative that the error 
variances are a multiplicative function of one or more variables. 
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regression method was implemented using the statistical software GeoDa. In such a model, an 
additional spatially weighted dependent variable on the right-hand side of the regression was 
added into the equation to adjust for the neighborhood effect. 
3.4.2 Television audience fragmentation and advertising prices  
The test of the second hypothesis of this paper (the price to reach television viewers with 
advertisements changes with the change in the level of audience fragmentation holding all other 
variables constant) starts with an estimation of the effect of the variable market fragmentation 
measure on the price to reach broadcast television audiences with advertisements and ends with 
estimation of the effect of the variable market fragmentation measure on the price to reach cable 
television audience with advertisements (see Chapter 4 for details). To model the relationship 
between price and audience fragmentation, a fixed effect type of model has been selected. In this 
model the dependent variable prices were explained by variable audience fragmentation (HHI) 
and a set of other independent variables. A fixed effect model was estimated to avoid 
endogeneity bias in the form of omitted variable bias in the regression. By obtaining multiple 
observations about each market and looking at the effects of audience fragmentation on audience 
price within each market, the pernicious effect of omitted variable bias was removed. The fixed-
effect models controlled for all time-invariant differences between the individual markets. The 
estimated coefficients of the fixed-effect models were not biased because of time-invariant 
characteristics, such as market size, market audience composition, etc.  
To test how a dependent variable price change was conditional on the magnitude of 
another independent variable, the model was extended by including interaction terms to its 
equation. The interaction terms should be included in the model if the relationship between two 
or more variables depends on the value of one or more other variables. 
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For example, in the model, Y = a + b1 X + b2 W + b3 XW + error, where X is the 
continuous variable and W is the dummy variable, the regression coefficient b1 shows the effect 
of X when W is zero. When interaction term XW is not equal to zero and is statistically 
significant, the effect of X on Y is modified by variable W. In models with more than two 
independent variables, one might test for two-way interactions as well three-way interactions 
between independent variables in the models. For example, in the model, Y = a + b1 X + b2 W + 
b3 Z + b4 XW + B5 XZ + b6 XZW + error, the term b6 XZW is the example of three-way 
interactions.   
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Chapter 4 
Analysis of the Data 
This chapter presents a comparison of television usage in prime time and daytime, the 
methods used to test the link between television audience fragmentation and market population 
demographic and socioeconomic composition (Hypothesis 1), and the relationship between 
prices to reach television viewers with advertisements and audience fragmentation (Hypothesis 
2). 
4.1 Television Usage: Daytime vs. Prime Time 
Understanding differences between television audience characteristics in daytime and 
prime time gives important context to the analysis in this chapter. Figure 1 shows the percentage 
of households using television (HUT) in television markets in prime time. Figure 2 shows the 
markets’ television usage in daytime. Figure 3 shows the difference in television usage between 
these two programming blocks in top television markets. 
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Figure 1. Percentages of households using television in television markets in prime time. Data source: 
Nielsen ViP Report November 2010. 
 
Figure 2. Percentages of households using television in television markets in daytime. Data 
source: Nielsen ViP Report November 2010. 
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Figure 3. Percentages of households using television in daytime and prime time in top television markets.  
On average, the number of households watching television during prime time increases 
by 16% over daytime. Figure 4 shows average markets’ audience fragmentation in prime time 
and daytime for four demographic and gender groups. The data shown in the graph suggest that 
television audiences tend to be more concentrated in prime time than they are in daytime, and 
older audiences are more concentrated than younger audiences are.  
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Figure 4. The average television markets’ fragmentation in prime time and daytime. Data source: Nielsen 
ViP Report November 2010.  
 
4.2 Hypothesis Test: Television Audience Fragmentation Is Positively Correlated With 
Income, Education, and Ethnic Diversity 
The first objective of this research is to investigate the link between audience 
fragmentation and demographics and the socioeconomic composition of populations in television 
markets. Table 5 shows a summary of the statistics of the variables used to explain the level of 
television fragmentation. Table 6 shows regression models predicting market audience 
fragmentation in prime time and daytime (see also appendix C for correlation metric of 
explanatory variables)   
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Table 5  
Summary Statistics of Independent Variables Used in the Hypothesis Tests   
Variable OBS Mean Std. Dev. Min Max 
Racial diversity index 210 19.43 12.86 3.00 76.00 
Education degree [%] 210 26.13 5.81 15.00 43.00 
Urban population [%] 210 64.00 16.93 21.00 99.00 
Income diversity index 210 11.96 1.49 8.00 17.00 
DMA household 210 546,982.80 835,689.50 3940.00 749,3530.00 
Cable TV penetration [%] 210 57.19 11.89 27.89 89.83 
Network number  210 85.55 20.57 57.00 138.00 
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Table 6  
Regression Models Predicting Market Fragmentation in Prime Time and Daytime 
Note. *p < = .10, **p < = .05, ***p < = 0.001. Cell entries are regression coefficient (standard errors); 
DMA fragmentation measures (CR-10, HHi, CRM) are used as dependent variables. All variables in the 
model are logarithmically transformed.   
 
In these models (see Table 6), the dependent variables’ fragmentation measures were 
derived based on the market household share of viewing. For comparison, three fragmentation 
measures (CR-10, HHi, and CRM) were used as dependent variables.  
Models predicting audience fragmentation in prime time indicate an increase in the racial 
diversity index with an increase in the level of television audience fragmentation (decrees in 
Herfindahl index), when holding all other variables constant. Coefficients of the model suggest 
 Prime Time Daytime 
 HHi CR-10 CRM HHi CR-10 CRM 
Racial diversity index -0.0427** -0.0244*** -0.0272*** 0.0169 0.0007 -0.0024 
 (0.0188) (0.0058) (0.0074) (0.0215) (0.007) (0.0088) 
Education degree[%]  0.032 0.0135 0.0242 -0.1309* -0.0501** -0.0432 
 (0.0613) (0.0189) (0.024) (0.07) (0.0228) (0.0287) 
 Urban population [%] 0.0241 0.0601*** 0.0701** -0.372*** -0.0617** -0.0802** 
 (0.0595) (0.0183) (0.0233) (0.0679) (0.0221) (0.0278) 
Income diversity index -0.1303 -0.0448 -0.0544 0.0451 0.0072 0.0037 
 (0.111) (0.0342) (0.0435) (0.1267) (0.0413) (0.0519) 
DMA household 0.0543*** 0.0351*** 0.0458*** 0.0812*** 0.0381*** 0.0529*** 
 (0.0154) (0.0047) (0.006) (0.0175) (0.0057) (0.0072) 
Cable penetration [%] -0.2663*** -0.0924*** -0.1227*** 0.0878 -0.0158 -0.0179 
 (0.0586) (0.018) (0.0229) (0.0671) (0.0219) (0.0275) 
Network number  -1.3026*** -0.6161*** -0.316*** -1.313*** -0.616*** -0.236*** 
 (0.0792) (0.0244) (0.031) (0.0881) (0.0287) (0.0361) 
Constant 3.5183*** 1.986*** 0.5314** 3.1847*** 2.0767*** 0.2035 
 (0.4221) (0.1299) (0.1654) (0.4803) (0.1567) (0.1968) 
Adj. r-squared 0.7536 0.8556 0.5276 0.7236 0.8094 0.282 
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that one standard deviation increase in the racial diversity index will result in a 2.3% increase in 
television audience fragmentation (decrease in Herfindahl index), when holding all other 
variables constant. 
Additionally, models predicting audience fragmentation in prime time suggest that with 
the increase of market size, the level of audience fragmentation will slightly decrease. A 50% 
increase in market size will result in a 2.2 % decrease of fragmentation measure, when holding 
all other variables constant. However, a 50% increase in television cable penetration will result 
in a 10% increase in fragmentation measure. A 10% increase in the number of networks in the 
market will result in a 12% increase in fragmentation measure. 
In models predicting the level of audience fragmentation in daytime, coefficients of the 
following three variables were statistically significant: (a) percentage of urban population, (b) 
market size, and (c) network number. The racial diversity index variable was not statistically 
significant in the models predicting fragmentation level in daytime. The coefficients of the 
models predicting audience fragmentation in daytime suggest that with the increase of the 
variables “percentage of the population living in urban parts of the markets” and “number of 
networks in the markets,” the level of audience fragmentation will increase. The size of the 
market was negatively correlated with the level of audience fragmentation.  
Models in Table 6 may be biased because of the presence of spatial autocorrelation in the 
data. To test the robustness of the results, the spatial lag model was estimated. In Table 7, the 
spatial lag model is compared to the model without a spatially weighted variable.  
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Table 7  
The Spatial Lag Model and the Model Without a Spatially Weighted Variable (OLS) Predicting 
Market Fragmentation in Prime Time 
Dependent variable 
HHi (prime time)  Spatial Lag OLS 
Racial diversity index -0.0444** -0.0427** 
 (0.0185) (0.0185) 
Education degree [%] 0.0166 0.032 
 (0.0615) (0.0615) 
Urban population [%] 0.0303 0.0241 
 (0.0587) (0.0587) 
Income diversity index -0.1098 -0.1303 
 (0.1102) (0.1102) 
DMA household 0.0575*** 0.0543*** 
 (0.0152) (0.0152) 
Cable penetration [%]  -0.2666*** -0.266*** 
 (0.0775) (0.0775) 
Network number  -1.2984*** -1.302*** 
 (0.0775) (0.0775) 
Special lag 0.0366 N/A 
 (0.0341) N/A 
Constant 3.5446*** 3.5183*** 
 (0.4136) (0.4136) 
Adj R-squared 0.7536 0.76 
 *p < = .10, **p < = .05, p*** < = 0.001. Cell entries are regression coefficient (standard errors). 
DMA fragmentation measures (HHi) are used as dependent variables. All variables are in 
logarithmic form.  
In Table 7, column Spatial Lag shows a spatial lag model predicting a market household 
fragmentation in prime time. The variable special lag is a spatially weighted variable included in 
the model to capture market neighborhood effects. The coefficients of the two models’ variables 
are almost identical. A spatially weighted variable in the Spatial Lag column was not statistically 
significant, and conclusions above remain unchanged. 
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4.3 Hypothesis Test: There Is a Positive Relationship Between Price to Reach a Television 
Viewer With Advertisement and the Level of Television Audience Fragmentation. 
As stated in Chapter 1, the positive relationship between level of television audience 
fragmentation and prices to reach a viewer means that for advertisers targeting benefits are larger 
than fragmentation costs are. In other words, the purpose of this test is to find out whether or not 
targeting benefits are larger than fragmentation costs are. 
The following section describes how the relationship between the price to reach a 
television viewer with advertisements and the level of television audience fragmentation was 
estimated. In the models used for this estimation, the dependent variable price was explained by 
the variable “audience fragmentation measure” and a set of control variables such as audience 
age group, gender, and daypart when the television advertisement was employed.  
 Separate models were estimated using pricing information from broadcast television 
markets and cable television markets. I did not combine these sources due to the aggregation 
level and unit of pricing information coming from two different data sources. In the models 
predicting prices on broadcast television stations, price was expressed as the price to reach 1,000 
viewers (CPM), and in the models predicting price on cable television channels, price was 
expressed as the price to reach 1,000 households (CPH). The dependent variable “audience 
fragmentation” in the models predicting the price of advertising on broadcast television stations 
was derived using market shares of viewers, and in the models predicting the price on cable 
television channels, the fragmentation measure was calculated using the share of households in 
the market with television sets tuned to a particular station. 
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4.3.1 Television Audience Fragmentation and Price to Reach a Viewer With 
Advertisements on Broadcast Television Stations 
The relationship between prices to reach a viewer with advertisements on broadcast 
television stations was estimated using a fixed-effect model. I compared these models with 
models without control for fixed effects. To test how a model’s dependent variable price (CPM) 
changes conditionally on the magnitude of fragmentation measure and variables dayparts, age 
group, and gender, the interaction terms were included in the model’s equation. I first created a 
model that included only interaction between variable daypart and fragmentation measure. Next I 
created a model that included terms that represent interaction between variables fragmentation 
measure and daypart and fragmentation measure and age group. Finally, I created models with 
three types of interactions: (a) between variables fragmentation measure and daypart, (b) 
fragmentation measure and age group, and (c) fragmentation measure and variable gender. In 
addition, I created separate models for each age group in the data set to estimate the effect of 
fragmentation level on the price for each age group.   
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Equation 2 and Table 8 show a market fixed-effect model predicting the price to reach a 
viewer (CPM) on broadcast television stations. The set of models’ independent variables 
includes a variable fragmentation measure and three categorical variables: age, daypart, and 
gender. In Equation 2, the term β
3
 HHI
M, DP
DP represents interaction between the variables 
“fragmentation measure” and “dayparts.”  
 
 
CPM 
M, DP 
= β
0
 + β
1
 HHI 
M, DP
 + β
2
 DP+ β
3
 HHI
M, DP 
DP + у
M2
 + …+ у
M210
 + µ
M, DP             
(2)
            
 
where 
CPM (ln) is the dependent variable (DV)  
M = market and DP = daypart 
HHi is the independent variable (IV) fragmentation measure  
β is the coefficient for the independent variable (IV) 
µ is the error term  
у is the coefficient for the binary repressors (market) and 
β
0 
is the intercept.   
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Table 8   
Fixed Effect Model Predicting CPM: The Model Includes Interaction Between Daypart 
Variables and Fragmentation Measure (HHi)   
HHi 2.7667*** 
 (0.4634) 
Early fringe 0.1379** 
 (0.0543) 
Early news 0.6055*** 
 (0.0493) 
Prime access 0.7132*** 
 (0.0502) 
Prime time  1.0534*** 
 (0.0596) 
Early fringe X HHi -0.69 
 (0.5857) 
Early news X HHi  -5.0019*** 
 (0.5032) 
Prime access X HHi -5.3957*** 
 (0.5445) 
Prime time X HHi -4.4753*** 
 (0.7427) 
Constant 4.4542*** 
 (0.0392) 
OBS 10383 
R-SQUARE 0.44 
Note. *p < = .10, **p < = .05, ***p < = 0.001. Cell entries are regression coefficient (standard errors). In 
the model log, CPM is used as the dependent variable.  
Coefficients of the model in Table 8 suggest that there is a significant relationship 
between fragmentation measure (HHI) and CPM; however, the presence of significant 
interaction in the model indicates that this effect varies for different dayparts. The coefficient 
2.76 is the coefficient for the omitted category “daytime,” and it should be interpreted as follows: 
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In daytime, one standard deviation increase in audience fragmentation (decrease Herfindahl 
index) results in a 11 % decrease in price. To estimate the effect of fragmentation measure on 
price in other dayparts, the interaction effect should be taken into account by adding the effect of 
the interaction term to the effect of the omitted categories (daytime). For example, in prime time 
viewing, the effect of fragmentation measure on price is equal to 2.73 + (-4.47), and it is 
interpreted as follows: in prime time one standard deviation increase in   television audience 
fragmentation (decrease in Herfindahl index) results in a 7 % increase in price. 
To test robustness of the model in table 8 seemingly unrelated regression models (SUR) 
was estimated
4
.  A set of equations that has  cross-equation error correlation (i.e. the error terms 
in the regression equations are corrlated) is called a seemingly unrelated regression (SUR) .If in 
the SUR model a set of predictor variables is different across the two outcomes, the results from 
SUR produces more efficient estimates than OLS.  
The estimated SUR model consists of following two equations which are related through 
the correlation in the errors 
 
CPM 
DP 
= β
0
 + β
1
 HHI
DP 
+ β
2
 DP + β
3
 HHI
 DP 
DP + µ                     (1) 
 
                                                 
4
 A single model may contain a number of linear equations. In such a model it is often unrealistic to expect that the 
equation errors would be uncorrelated. A set of equations that has contemporaneous cross-equation error correlation 
(i.e. the error terms in the regression equations are corrlated) is called a seemingly unrelated regression (SUR) 
system. At first look, the equations seem unrelated, but the equations are related through the correlation in the errors. 
http://www.ats.ucla.edu/stat/stata/code/sureg.htm 
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Number of TV stations =     = β
0
 +   β
1
 DMA TV household + β
2
 Cable TV penetration + β
3
 RD 
+ β
4
 DMA population density  + β
5
 Metered Market + µ              (2) 
 
Where: 
CPM is price to reach 1000 television viewer with advertising on broadcast television stations  
HHi is the   fragmentation measure  (Hartfindhal index) 
DP = daypart, D = age group 
β is the coefficient for the independent variable (IV) 
µ is the error term  
β
0 
is the intercept. 
DMA TV household is the number if household in market  
Cable TV penetration   is percentage of household in the market with access to cable television  
RD is racial diversity index 
DMA population density   is average number of people per square mile  in the market area  
Metered Market is binary indicator for Nielsen data collection method  
Table 9 shows coefficients and standard errors of the SUR model. Column    2 in this table 
displays coefficients of variables in equation 1 and column 4 contains coefficient of variables in   
equation  2 
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Table 9 Coefficient and standard error of SUR models with 2 dependent variables: CPM and 
number of station in the market (stcount)   
1 2 3 4 
    DV: CPM  
 
DV: stcount  
 HHI 3.9851*** DMA TV household 6.23E-06*** 
 
(0.5577) 
 
(2.73E-07) 
Early Fringe 0.1875** Cable TV  penetration  15.454*** 
 
(0.0688) 
 
(1.22) 
Early News 0.4847 RD 0.195 
 
(0.0622) 
 
(0.0102) 
Prime Access 0.6651*** DMA population density  0.0091*** 
 
(0.0633) 
 
(0.0009) 
Prime Time  1.1387*** Metered Market  24.1391*** 
 
(0.0751) 
 
(0.5362) 
Early Fringe X HHI -1.5332** _cons 64.8174*** 
 
(0.7414) 
 
(0.7) 
Early News X HHI -4.5104*** 
  
 
(0.6298) 
  Prime Access X HHI -5.1738*** 
  
 
(0.6848) 
  Prime Time  X HHI -5.5123*** 
  
 
(0.9336) 
  _cons 4.3647*** 
  
 
(0.0477) 
  OBS 10383 OBS 10383 
R-SQUARED 0.42 R-SQUARED 0.2 
Note. *p < = .10, **p < = .05, ***p < = 0.001. Cell entries are regression coefficient (standard errors). In 
the model log, CPM is used as the dependent variable.  
Coefficients of the model in Table 9   column 2      are similar to those in model in table 8 which 
confirm that there is a significant relationship between fragmentation measure (HHI) and CPM; 
correspondingly, the presence of significant interaction in the model indicates that this effect 
varies for different dayparts .  
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Table 10 shows market fixed-effect models estimated based on viewership data from five 
demographic groups: ages 18-24, 25-34, 35-49, 50-54, and 55 plus.  
Table 10 Fixed Effect Models Predicting CPM for Five Age Groups 
 
Ages 18-24 Ages 25-34 Ages 35-49 Ages 50-54 Ages 55 plus 
HHi 1.2015** 2.6361*** -0.1082 0.7633* -2.7187*** 
 (0.4737) (0.6142) (0.524) (0.3906) (0.4697) 
Early fringe 0.2036*** 0.2145*** 0.0339 0.0946** -0.0473 
 (0.0539) (0.0485) (0.0448) (0.0446) (0.0496) 
Early news 0.2346***' 0.2137***' 0.1082***' 0.1097***' 0.0102 
 (0.053) (0.047) (0.0417) (0.041) (0.0436) 
Prime access 0.5948*** 0.4714*** 0.2568*** 0.2988*** 0.1558*** 
 (0.052) (0.0478) (0.0429) (0.0431) (0.0432) 
Prime time  1.2003*** 0.9401*** 0.8508*** 0.9174*** 0.9812*** 
 (0.0538) (0.0563) (0.0508) (0.0518) (0.0573) 
Male 0.2765*** 0.1529*** 0.2048*** 0.2825*** 0.3081*** 
 (0.0344) (0.0282) (0.0241) (0.0249) (0.0202) 
Early fringe X HHi -1.0659** -1.4886** 1.2678** -0.0948 2.2076*** 
 (0.5134) (0.6286) (0.5679) (0.4387) (0.5411) 
Early news X HHi  -0.7263 -1.409** 0.2526 -0.6232 2.278*** 
 (0.4974) (0.6104) (0.518) (0.3826) (0.4558) 
Prime access X HHi -1.8723***' -3.1238***' -0.5549 -1.6385***' 1.9876***' 
 (0.5065) (0.6519) (0.5706) (0.4298) (0.4624) 
Prime time X HHi -5.2354*** -5.3676*** -3.3751*** -3.4636*** -0.7434 
 (0.6155) (0.8195) (0.7074) (0.5856) (0.7136) 
Male X HHi 1.6049*** 1.1387*** 0.686** 0.1022 -0.0264 
 (0.3397) (0.3464) (0.2779) (0.2186) (0.1663) 
Constant 4.8689*** 4.6271*** 4.3094*** 5.0161*** 3.6488*** 
 (0.0434) (0.042) (0.0381) (0.0362) (0.0416) 
OBS 1995 2100 2100 2088 2100 
R-square 0.82 0.86 0.89 0.86 0.91 
Note. *p < = .10, **p < = .05, ***p < = 0.001. Cell entries are regression coefficient (standard errors). 
Omitted variables: Daytime, Female.  
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The models in Table 10 were estimated to observe the relationship between price and 
audience fragmentation for each age group in an analytical data set. Coefficients of the models in 
Table 10 suggest that in day time, there is positive relationship between the price to reach a 
viewer with advertisements and concentration in the following audience age groups: 18-24, 25-
34, and 50-54. This means that an increase in fragmentation of these groups will lead to higher 
prices to reach a viewer from these groups. However, significant coefficients of interaction terms 
between variable fragmentation measure and variable prime time indicate that there is a negative 
relationship between price and audience fragmentation in all age groups of viewers in prime 
time. 
Comprehensive models. Model M2  in Table 11 show coefficients of the fixed-effect model 
with three interactions terms: a) between fragmentation measure and variable age group, b) 
between fragmentation measure and variable day part  and c) between fragmentation measure 
and variable gender ( see Equation 3).   
 Model M2 in Table 11 suggests significant correlation between audience fragmentation 
and price. The model indicates the presence a strong negative-interaction effect between 
variables “fragmentation measure” and “prime time” and between the variables “fragmentation 
measure” and “age 35 to 50 plus” and variables “fragmentation measure” and “age 55 plus.” 
(3) 
CPM 
M, DP, D,G 
= β
0
 + β
1
 HHI 
M, DP, D, G 
+ β
2
 DP + β
3
 HHI
 M, DP, D, G 
DP + β
4
 D+ β
5
 HH
 M, DP, D, G 
D + 
β
6
 G + β
7
 HH
 M, DP, D, G 
G + у
M2
 + … +у
M210
 +  µ
M, DP
                                                
where                          
CPM is the dependent variable (DV) 
HHi is the independent variable (IV) fragmentation measure  
 M = market, DP = daypart, D = age group, G = gender 
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β is the coefficient for the independent variable (IV) 
µ is the error term  
у is the coefficient for the binary repressors (market) and 
β
0 
is the intercept. 
Table 11 
Comparison of the Models Predicting CPM: M1 OLS Model and M2 Market Fixed-Effect Model  
IV NAME  M1 
M2 (fixed-
effect)  IV NAME  M1 
M2 (fixed-
effect)  
HHi 3.5123*** 2.4008*** Metered market  0.3945** N/A 
 
-0.6691 -0.2339 
 
-0.1343 
 
Early fringe 0.1948*** 0.1334*** Number of stations -0.0098*** N/A 
 
-0.0458 -0.0231 
 
-0.0022 
 
Early news 0.0512 0.1749 Early fringe x HHi -1.133* -0.3018*** 
 
-0.0569 -0.0214 
 
-0.5821 -0.2493 
Prime access 0.292*** 0.3743*** Early news x HHi 0.3182 -0.5639*** 
 
-0.0539 -0.0215 
 
-0.621 -0.2212 
Prime time  1.0223*** 0.9374*** Prime access x HHi -0.516 -1.2912 
 
-0.0688 -0.0254 
 
-0.6447 -0.2348 
Ages 25 to 35  -0.2228*** -0.3242*** Prime time x HHi -4.0357*** -2.9621*** 
 
-0.0569 -0.021 
 
-0.8928 -0.3164 
Ages 35 to 50  -0.6284*** -0.7598*** Ages 25 to 35 x HHi -0.9903 -0.4066*** 
 
-0.0636 -0.0217 
 
-0.6188 -0.2339 
Ages 50 to 55 0.1751*** 0.1126*** Ages 35 to 50 x HHi -2.2595** -1.2414*** 
 
-0.054 -0.0205 
 
-0.7199 -0.2357 
Ages 55 plus  -1.2188*** -1.3738*** Age 50 to 55 x HHi -2.8389*** -2.3796 
 
-0.0572 -0.0207 
 
-0.5185 -0.1892 
Male 0.237*** 0.2426*** Ages 55 plus x HHi -4.2266*** -2.8349*** 
 
-0.032 -0.0125 
 
-0.5351 -0.1904 
DMA households  -4.90E-08 N/A Male x HHi 0.5857* 0.6318*** 
 
-1.01E-07 
  
-0.332 -0.1223 
Cable penetration [%] 1.3142 N/A Constant 4.9308*** 4.916*** 
 
-0.3701 
  
-0.201 -0.0215 
Rd -0.0025 N/A 
   
 
-0.0029 
    
DMA population density -0.0001 N/A 
   
 
-0.0003 
    
Note. *p < = .10, **p < = .05, ***p < = 0.001. Cell entries are regression coefficient (standard errors). 
DMA fragmentation measures (HHi) are used as dependent variables. Omitted variables: Daytime, 
Female, Ages18-24. R-squared: Model M1=0.57 , Model M2=0.81. Number of observation 10381 
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For comparison, in Table 11, Column M1 also shows a regression model that does not 
have a control for market fixed effect but includes time invariant market characteristics such as 
number of households in the television market, cable television penetration, racial diversity index 
(RD), television market population density, and number of television stations in the market (see 
Equation 4). 
(4) 
 
CPM 
 DP, D, G 
= β
0
 + β
2
DMA TV households + β
3
Cable TV penetration + β
4
 RD + β
5
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6
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7
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11
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  DP, D, G 
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where                                                                                                             
CPM is the dependent variable (DV) 
HHi is the independent variable (IV) fragmentation measure  
DP = daypart, D = age group, G = gender 
β is the coefficient for the independent variable (IV) 
µ is the error term, and  
β
0 
is the intercept. 
 
The coefficients of time invariant variables in Model M1 in Table 11 are not statistically 
significant, with the exception of the variable “number of television stations in the market.” The 
negative coefficient of this variable suggests that price decreases with an increase in the number 
of stations in the market. The signs of the coefficients of interaction terms are the same as in the 
fixed effect model.  
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To better demonstrate the effect of audience fragmentation on price, Table 12 shows 
leaner combinations of coefficients of the variables “fragmentation measure,” “age,” “gender,” 
and “daytime,” and interaction terms in this model. 
Table 12 .Leaner Combination of Coefficients of the Variables of the Fragmentation Measures 
Age, Gender, Daypart, and Interaction Terms Extracted From Model M2 (Table 11) 
  
Ages 18 to 25 Ages 20 to 35  Ages 35 to 50  Ages 50 to 55 Ages 55 plus  
  
Female Male Female Male Female Male Female Male Female Male 
DT 2.4008*** 3.0326*** 1.9942*** 2.626*** 1.1594*** 1.7912*** 0.0212 0.653** -0.4341* 0.1977 
  (0.2339) (0.2265) (0.2812) (0.2768) (0.2835) (0.2782) (0.2419) (0.2346) (0.246) (0.2433) 
EF 2.099*** 2.7308*** 1.6923*** 2.3241*** 0.8576*** 1.4894*** -0.2807 0.3511* -0.735*** -0.1041 
  (0.2179) (0.2145) (0.2565) (0.2555) (0.2637) (0.2617) (0.2161) (0.2125) (0.2226) (0.2239) 
EN 1.8369*** 2.4687*** 1.4302*** 2.062*** 0.5955*** 1.2273 -0.542*** 0.0891 -0.998*** -0.3662** 
  (0.1874) (0.1862) (0.2278) (0.2289) (0.2249) (0.2248) (0.1607) (0.159) (0.1481) (0.1535) 
PA 1.1096*** 1.7414*** 0.703** 1.3348*** -0.1318 0.5001 -1.27*** -0.638*** -1.725*** -1.093*** 
  (0.199) (0.2001) (0.2408) (0.2438) (0.2432) (0.245) (0.1923) (0.1932) (0.1814) (0.1882) 
PT  -0.5613* 0.0705 -0.9679** -0.3361 -1.8027 -1.1709 -2.940*** -2.309*** -3.396*** -2.764*** 
  
(0.2929) (0.2908) (0.3297) (0.3294) (0.3333) (0.3321) (0.302) (0.2998) (0.3039) (0.3054) 
Note. *p < = .10, **p < = .05, ***p < = 0.001. Cell entries are regression coefficient (standard errors). 
DMA fragmentation measures (HHi) are used as dependent variables. The values in cells are derived 
using lincom function in Stata. 
 
Positive values in Table 12 indicate that the price increases with the increase in the 
audience concentration, and negative values indicate that the price increases with the increase in 
audience fragmentation. In Table 12, three trends are noticeable: (a) in daytime, the price to 
reach viewers on broadcast television stations increases with the increase in audience 
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concentration; (b) in prime time, the price to reach viewers on broadcast television stations 
increases with the increase in audience fragmentation; and (c) the price decreases with the 
increase in concentration of older audiences. 
4.3.2 Television Audience Fragmentation and Price to Reach a Viewer on Cable Television 
Stations  
Table 13 shows a model predicting the price to reach 1,000 households with advertising 
on cable television stations (see also Equation 5) 
(5) 
CPH 
M, DP
= β
0
 + β
1
 HHI 
M, DP
 + β
2
 DP+ β
3
 HHI
M, DP
DP + β
4
CS_Density + β
5
CS_Size + β
6
CS_RD 
+ у
M2
 + … + у
M210
 + µ
M, DP
 
 
where:                                         
CPH is the dependent variable (DV)  
and where M = market, DP = daypart 
HHi is the independent variable (IV) fragmentation measure  
β is the coefficient for the independent variable (IV) 
µ is the error term  
у is the coefficient for the binary repressors (market) 
β
0 
is the intercept 
CS_Size is number of households in television cable system (CS) service area 
CS_Density is density of the population living in cable system service area and 
CS_RD is the racial diversity index in CS system service area.  
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Table 13 Models Predicting Price to Reach 1,000 Households (CPH) on Cable Television 
Stations  
HHi 10.407*** 
 (2.1551) 
PT -0.0508 
 (0.0419) 
PT X HHi -1.3719* 
 (0.8201) 
CS_Density 0.0000136*** 
 (1.64E-06) 
CS_Size -5.45E-06*** 
 (1.44E-07) 
CS_RD -0.008*** 
 (0.0005) 
constant 4.4096*** 
 (0.0782) 
Adj R-squared 0.3762 
Number of OBS 24101 
Note. *p < = .10, **p < = .05, ***p < = 0.001. Cell entries are regression coefficient (standard errors).  
In this model, the dependent variable “price” was explained by four independent 
variables: (a) fragmentation measure, (b) dayparts, (c) number of households in the cable system 
service area, and (d) system racial diversity. The market fixed-effect model controls for time-
invariant differences between the individual markets but did not control for time-invariant 
differences between the individual cable systems. Including the variables “number of households 
in the cable system service area” and “system racial diversity” should have partially addressed 
this problem. The model estimates based on pricing data from cable television markets suggests 
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that a one standard deviation increase in market fragmentation (decrease Herfindahl index) will 
cause a 17% decrease in price. The variable “prime time” is not significant in this model.  
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Chapter 5 
Summary of Findings and Conclusion 
The subject of this study was television audience fragmentation. Television audience 
fragmentation is defined by the distribution of audiences across content options or available 
channels (Napoli, 2003). This subject was extensively explored as an element of the study of the 
diversity in television (Napoli, 2003; Webster, 2000). This study aimed to extend the knowledge 
about factors that increase or decrease the level of audience fragmentation in television markets 
and to link the level of audience fragmentation to the price to reach the viewer with 
advertisements.   
There were two objectives of this research. The first one was to understand major drivers 
of television audience fragmentation in U.S. television markets, with the first hypothesis being 
that television audience fragmentation is positively correlated with income, education, and ethnic 
diversity of the population in television markets, all else being equal. The second hypothesis 
tested in this paper was that there is a relationship between the price to reach a television viewer 
with advertisements and the level of television audience fragmentation. Hypothesis testing was 
done using viewing information from television markets together with demographic data from 
the U.S. census and pricing information from broadcast and cable television markets. The 
Hartfindhal index was selected as the primary measure of audience fragmentation. 
Results of this study support the hypothesis that there is a statistically significant positive 
correlation between television audience fragmentation and racial diversity in television markets. 
Television audience fragmentation increases with an increase in the racial diversity of a 
television market population. However, I have not found clear evidence that income diversity or 
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the education level of a population in the television markets is correlated with the level of 
audience fragmentation.  
Statistically, relationship between fragmentation and racial diversity in television markets 
is significant. 
Findings of this research suggest  an increase in the racial diversity index with an 
increase in the level of television audience fragmentation (decrease in Herfindahl index), when 
holding all other variables constant. A one standard deviation increase in the racial diversity 
index will result in a 2.3% increase in fragmentation measure (decrease in Herfindahl index), 
when holding all other variables constant. 
 This result suggests that a change in the racial composition of a television market’s 
population   translates into change in the concentration of the television audience.   
Results of the test of the second hypothesis of this paper indicate that there is strong link 
between the level of audience fragmentation and the price to reach a television viewer with 
advertisements on broadcast and cable television stations. I found evidence that in daytime, the 
price to reach viewers on broadcast television stations falls at higher levels of audience 
fragmentation. In daytime, one standard deviation increase in audience fragmentation (decrease 
Herfindahl index) results in a 12 % decrease in price. However, in prime time, the price to reach 
viewers on broadcast television stations increases with the increase in audience fragmentation -in 
prime time one standard deviation increase in   television audience fragmentation (decrease in 
Herfindahl index) results in a 7 % increase in price. I also found evidence that the price to reach 
broadcast television viewers with advertisements decreases with the increase in concentration of 
older audiences, when holding all other model variables constant. 
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Models estimated based on pricing information from cable television markets confirm 
findings that the level of audience fragmentation is correlated with the price to reach television 
viewers with advertisements. However, the differences between daytime and prime time are less 
clear.  
In summary, testing of Hypotheses 1 showed evidence of the relationship between level 
of television audience fragmentation in the markets and the racial diversity index of the 
populations in these markets.  
I also found evidence of the strong relationship between the level of audience 
fragmentation and the price to reach a viewer with advertisements. This relationship tended to be 
positive in daytime when the television audience is typically smaller and more homogeneous and 
negative in prime time when the television audience is larger and more heterogeneous. The 
positive relationship between the level of television audience fragmentation and prices to reach a 
viewer means that, for advertisers, targeting benefits are larger than fragmentation costs are.  
The findings of this research might be beneficial for advertisers who are considering 
television advertisement strategies and are trying to understand what market forces drive the 
price of advertising. 
The major limitation of these analyses was data availability. The key data elements used 
in this study were viewership data aggregated on a market level. Because of this limitation, 
variations in the level of audience fragmentation within television markets were not analyzed. 
Understanding the factors that drive television audience fragmentation on a more granular level 
should be researched in the future. 
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Appendix A 
Definition of Key Terms:  
1. Audience fragmentation – the distribution of television audiences across available 
stations.  
2. Designated market areas (DMA) – geographic units used by Nielsen Media Research to 
identify the television stations where the broadcast signals reach specific areas and attract 
the most viewers. A DMA consists of all counties whose largest viewing share is given to 
stations of that same market area. The DMA markets are non-overlapping areas used for 
planning, buying, and evaluating television audiences. Each county in the United States is 
assigned to only one DMA.  
3. Impression or exposure – If a viewer watches a television station for at least 3 minutes in 
a 15-minute time period, it is called an impression or exposure. The average number of 
exposures in a given time period represents the average audience size in this time period. 
4. Nielson Media Research – an American firm that measures media audiences, including 
television. 
5. Viewers in Profile (ViP) reports are basic reports for market-by-market and station-by-
station TV audience estimates. The ViP report is a tabulation of the viewing by the 
households and persons sampled in a Designated Market Area, or DMA. 
6. Sweep months – Nielsen Media Research surveys all 210 local television markets in 
November, February, May, and July (Honolulu, Hawaii, and Fairbanks and Juneau, 
Alaska, are excluded in the July survey). These months are known as sweep months, and 
the data are primarily used by local stations and cable systems to set local ad rates and to 
make programming decisions. 
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7. People meter – is an audience measurement tool used to measure the viewing habits of 
TV and cable audiences. 
8. Television station – is a business, organization, or other enterprise, such as an amateur 
television (ATV) operator, that transmits (broadcasts) content.  
9. CPM – price per thousand views. 
10. CPH – price for a commercial to be seen in 1000 households.  
11. Cable television system – A facility designed for the purpose of receiving multiple 
broadcast and/or non-broadcast signals and distributing them via coaxial or fiber-optic 
cable to subscribers. 
12. Daypart – also called a rotation, is a standard time period in which a program or 
commercial airs. 
13. Rating – is a statistical estimate of a station's popularity expressed as a percentage of the 
number of households watching among all television households. 
14. Racial diversity index – percentage of minorities in the market. 
15. Income diversity index – the share of households with a yearly income lower than 
$20,000 and higher than $100,000. 
16. Cable television penetration – The percentage of homes within a given area that subscribe 
to cable. 
17. Target audience – A market segment that is defined by age, sex, income, education, and 
other demographic information. 
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Appendix B - Notes on Data and Definition of Key Variables  
The working data set used in this study is a cross-section of concentration measures and 
advertising prices by market and television cable system area, demographics, and time block 
over four weeks in November 2010.  
Demographic information for this data set (i.e., percentage of minorities in the market 
[RD], percentage of people with academic degrees [ED], percentage of people living in market 
urban areas [UP], income diversity index [ID], and the number of households in the market; see 
description of these variable in table 14) came from US 2010 Census. The original aggregation 
of demographic data from the Census was by zip code. For the purposes of this study, 
demographic data were aggregated to DMA level and cable system area level. 
Pricing data came from two sources: SQAD Spot TV and cable television system rate 
cards. SQAD Spot TV provides price to reach 1,000 viewers (CPM) with advertising on 
broadcast stations for 210 Nielsen DMAs, for selected demographic groups of viewers, and eight 
day parts. Pricing information from SQAD Spot TV is provided at the DMA level. 
Cable system rate cards provide information about pricing for 30-second advertising 
spots on major television networks in given television cable system. For the purpose of this 
study, prices per 30 commercial time slots were first converted to price to reach 1,000 
households (CPH) for advertisements on given network in given cable system. The following 
formula was used: CPH = Price per 30 second [$] x 1000/ number of household impressions   
during the time of advertising (please see Appendix A for a detailed description and definition of 
impression). Next, the average price to reach 1,000 households in a given cable system was 
calculated.  
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Television audience concentrating measures (e.g., HHI, CR10, CRM) were derived from 
viewership data. The viewership data include the number of individuals watching television 
stations across 210 different television markets (DMA) at each quarter-hour of every day for at 
least three minutes. 
The data process of deriving television audience concentration measures from viewership 
data consists of following steps: (a) numbers of impressions for all networks in 210 DMAs for 
selected day parts and demographic groups were extracted from a 2010 Nielsen VIP report; and 
(b) fragmentation measures were calculated for each day part and demographic group in each 
DMA (please see Appendix A for a detailed description and definition of impression)  
Table 14 outlines the definition of variables used in this study. 
 Table 14 .Definition of Key Variables  
 
Variable 
 
Variable 
 description    
Data  
source         
Construction procedure 
HHI Herfindahl index – 
primery measure of 
audience 
fragmentation in 
this paper  
Nielsen VIP 
report 
November 
2010 
 
 
Where si is the share of station’s viewing in daypart i in the 
market m. 
 
CR10  Share of viewing in 
top 10 stations in 
the market  
Nielsen VIP 
report 
November 
2010  
1)For every television station in the market for a given day 
part and demographic group, calculate the share of viewing of 
each station as the ratio: sum of station’s viewing impression 
to the total impression of given demographic group on all 
television stations in given day part  
2) Summarize the10 biggest values (add up shares of the10 
biggest stations in terms of viewing) 
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CRM   Nielsen VIP 
report 
November 
2010 
1)For every television station in the market, for given day part 
and demographic group, calculate share of viewing of each 
stations as the ratio : sum of station’s viewing impression to 
the total impression of given demographic group on all 
television stations in given day part  
2) Select 10 % of the biggest stations in the market  
3) Add up the shares of selected stations  
 
CPH   
Price that 
advertisers pay to 
reach 1,000 
households with TV 
advertisements 
 
SQAD  This variable is derived directly from the SQAD 2010 report.  
CPM  Price that 
advertisers pay to 
reach 1,000 viewers 
with TV 
advertisements 
SQAD This variable is derived directly from the SQAD 2010 report.  
RD percentage of 
minorities in the 
market 
Census 2010  RD = number of people classified as White and non-Hispanic/ 
total population of the market  
ED  percentage of 
people with 
academic degrees in 
the market  
Census 2010  ED =(number of people with academic degrees  X 100)/ total 
population in the market  
UP  The percentage of 
people living in the 
urban areas of the 
market. 
Census 2010  UP = (number of people living in the urban areas of the 
market) X 100 / total market population  
ID  Income diversity 
index  
Census 2010  ID = (number of household with yearly income lower than 
20,000[$ ]+ number of household with yearly income higher 
than 100,000[$ ]) / total number of household in the market  
DMA TV 
household 
The number of 
households in the 
market 
Census 
2010, 
Nielsen  
For every zip code in the Nielsen market (DMA) the number 
of households was extracted and added up  
Cable TV 
penetration 
A share households 
with cable 
television 
subscriptions in the 
market 
Nielsen  Cable TV penetration = (Total number of households in the 
market) X 100 / number of households with access to cable 
television  
Number of 
TV stations 
The number of 
cable and broadcast 
television stations 
in the market 
Nielsen  This variable is derived directly from the Nielsen VIP 2010 
report.  
DMA 
population 
density 
The number of 
people per square 
mile living in a 
television market. 
Census 
2010, 
Nielsen 
DMA population density = Total population in the market / 
market area [square mile] 
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Cable 
system 
population 
density 
The average 
number of persons 
per square mile 
living in a 
television-system 
service area. 
Census 
2010, Cable 
Scope  
Cable system population density = Total population in cable 
system / cable system area [square mile] 
sysRD Cable System 
Racial diversity 
index 
Census 
2010, Cable 
Scope 
sysRD = number of people classified as White and non-
Hispanic/ total population of the cable television system  
Metered 
Market 
Coded 1 if 
viewership was 
measured using the 
people meters 
method and coded 0 
if another method 
was used. 
Nielson VIP 
report  
This variable is derived directly from the Nielsen VIP 2010 
report.  
Day parts  Categorical 
variables with five 
categories 
indicating 
programming blogs 
used in calculation 
derived measures 
(HHI, CR10, CRM, 
CPH, CPM) 
Comcast  1. Daytime (DT) – Monday to Sunday 9:00 a.m. to 4:00 
p.m. (EST and PST) and 8:00 a.m. to 3:00 p.m. (MST and 
CST). 
2. Early fringe (EF) – Monday to Sunday 4:00 p.m. to 
6:00 p.m. (EST and PST) and 3:00 p.m. to 5:00 p.m. (MST 
and CST). 
3. Early news (EN) – Monday to Sunday 6:00 p.m. to 
7:00 p.m. (EST and PST) and 5:00 p.m. to 6:00 p.m. (MST 
and CST). 
4. Prime access (PA) – Monday to Sunday 7:00 p.m. to 
8:00 p.m. (EST and PST) and 6:00 p.m. to 7:00 p.m. (MST 
and CST). 
5. Prime time (PT) – Monday to Sunday 8:00 p.m. to 
11:00 p.m. (EST and PST) and 7:00 p.m. to 10:00 p.m. (MST 
and CST). 
Age group categorical variable 
with five categories 
indicating age of 
viewers used in 
calculation derived 
measures (HHI, 
CR10, CRM, CPH, 
CPM) 
Nielsen VIP 
report 
November 
2010 
1. Age 18 to 25 – Age of viewer between 18 and 25 
years old.  
2. Age 25 to 35 – Age of viewer between 25 and 35 
years old.  
3. Age 35 to 50 – Age of viewer between 35 and 50 
years old.  
4. Age 50 to 55 – Age of viewer between 50 and 55 
years old.  
5. Age 55 plus – Age of viewer 55 years old and older. 
Gender  variable with two 
categories 
indicating gender of 
viewers used in 
calculation derived 
measures (HHI, 
CR10, CRM, CPH, 
CPM). 
 Male audience is 
coded 1 and the 
female audience is 
coded 0. 
Nielsen VIP 
report 
November 
2010 
Male audience is coded 1  
Female audience is coded 0. 
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Appendix C 
Table 15  shows the correlation (covariances) metrics of variables that represent demographic 
characteristics of the market (percentage of minorities in the market; percentage of people with 
academic degrees in the market; the percentage of people living in the urban areas of the market; 
income diversity index; the number of households in the market; the number of networks in the 
market in day time and prime time; three types of television audience fragmentation measures 
used in this study (HHI, CR10, CRM); and prices (CPM) to reach males and females between 18 
and 35 years old. The values in the cells suggest that RD is negatively correlated with HHI (-
0.3574) and CPM (-0.1064) and positively correlated with variables perurban (0.3705), ID 
(0.1333), and DMA TV household (0.2747). 
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RD 1
perwithEdudegree 0.0571 1
perurban 0.3705 0.4742 1
ID 0.1333 -0.322 -0.3718 1
DMA TV household 0.2747 0.4272 0.5067 -0.0236 1
Cable TV penetration 0.0713 0.2934 0.3348 -0.0003 0.2638 1
NetworkNumber (PT) 0.3118 0.3152 0.5235 0.0558 0.6982 0.3465 1
NetworkNumber (DT) 0.3107 0.3215 0.5205 0.0542 0.6978 0.3527 0.9993 1
HHI (day time) -0.2266 -0.3103 -0.5809 0.0735 -0.4767 -0.3175 -0.728 -0.7271 1
HHI (prime time ) -0.3574 -0.1432 -0.3583 -0.1791 -0.4641 -0.4437 -0.783 -0.7833 0.7151 1
CR10 (day time) -0.2776 -0.2896 -0.5092 -0.0361 -0.5383 -0.3955 -0.856 -0.8561 0.8931 0.809 1
CR10 (prime time) -0.3543 -0.1096 -0.3028 -0.243 -0.4821 -0.4206 -0.844 -0.8442 0.7042 0.9185 0.8768 1
CRM(day time) -0.1233 -0.1442 -0.2888 0.0225 -0.1164 -0.2577 -0.287 -0.2877 0.7185 0.4784 0.7226 0.51 1
CRM(prime time ) -0.2579 0.088 -0.0068 -0.3261 -0.1557 -0.3836 -0.425 -0.4256 0.4758 0.7789 0.6255 0.8293 0.5972 1
CPM (male age :18_35 PT) -0.1064 -0.0685 -0.0812 0.1032 -0.036 0.1305 -0.056 -0.047 -0.067 -0.098 -0.1031 -0.1171 -0.2603 -0.2969 1
CPM (female age : 18_35 DT) -0.1158 -0.0606 -0.0895 0.1053 -0.0359 0.1304 -0.065 -0.0561 -0.062 -0.09 -0.0983 -0.1099 -0.2658 -0.2959 0.9978 1
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